Neurotransmitter phenotype differentiation and synapse formation of neural precursors engrafting in amyloid-β(1-40) injured rat hippocampus.
Alzheimer's disease (AD) is characterized by the dysfunction or loss of a vulnerable group of neurons. At present, only a few options exist for treating neurodegenerative diseases effectively. Advances in stem cell research have raised the hope and possibility for therapy in neurodegenerative diseases. In AD transgenic animal models, stem cell transplantation has been demonstrated to reverse behavioral deficits. Our recent study demonstrates that neural precursor cells, derived from embryonic stem (ES) cells, improve memory dysfunction in rats caused by injections of amyloid-β peptide (1-40) (Aβ₁₋₄₀) in the dorsal hippocampus. However, the underlying mechanisms remain unknown. The present study tests a murine ES cell-based transplantation approach in rats subjected to Aβ₁₋₄₀ injection into the hippocampus dentate gyrus. Efficacy of cell therapy with regard to graft survival, neuronal yield and diversity, synapse formation of the grafted cells, and the behavioral improvements was determined after transplanting ES cell-derived neural precursors into the hippocampus of adult rats. Here, we show that grafted cells can survive, and differentiate with high yield into immunohistochemically mature glial cells and neurons of diverse neurotransmitter-subtypes. More importantly, transplanted cells demonstrate characteristics of proper synapse formation between host and grafted neural cells. Thus, our observations show that an ES cell-based transplantation approach may be promising in the treatment of AD.